Introduction
Breast cancer is a major cause of mortality in the current world population. The number of elderly is estimated to more than double by 2040 to 1.3 billion; 14% of the world's population will be of retirement age [1] . As the population ages and life expectancy increases, the burden of cancer on health 
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the extremities of age. The arbitrary definition of an older person (elderly) is commonly thought to be around the age of 60 years and over, and the United Nations agreed on a cut-off age of 60 years when referring to the older population [2] . However, this goalpost is changing together with descriptive epidemiology. Is it appropriate to categorize patients based on age groups, or should a patient's fitness status, current quality of life and frailty status (amongst other factors) be considered instead of just chronological age? The implications of this would cause the 'older' group to increase in size, with the consequence that many more patients may be suitable for more aggressive management of breast cancer, including surgery. This is a problem that will in turn increase the burden on already restricted resources, and breast cancer is thus an important condition to consider when calculating health needs and managing equity.
Statistics show that all nations are experiencing growth in their number of elderly residents. Interestingly, population aging is becoming 'deeper' as the most rapid growth occurs in the oldest age groups, mostly oldest-old (80+ or 85+ years) and centenarians (100+ years). This means that the population is being accumulated with particularly old and frail people. In addition, the 'feminization' of population aging is also worth highlighting. In the United States, there were 20.6 million older women and 14.4 million older men in 2000 (ratio of 143:100). The female to male ratio increases with age, reaching 245 for persons 85 and over [3] . Excluding skin cancers, breast cancer is the most common malignancy among women in most of the developed world [4] , and it is second only to lung cancer as the leading cause of cancer death among women worldwide [5, 6] . It seems that older women represent the fastest growing segment of the population in the United States and Europe. Therefore, during the coming decades, older women will represent an increased cohort of both patients with newly diagnosed disease and survivors [4] .
One of the greatest risks for developing breast cancer is prolonged oestrogen exposure, which explains why breast cancer incidence increases with advancing age [7] . It is not an exaggeration to say that aging is one of the single greatest risk factors for the development of new breast carcinoma [4] . A woman's lifetime risk is estimated as 9%; this is a population-based estimate that means 1 in 8-9 women will develop breast cancer at some point during their lives [7, 8] . For an individual woman, risk is largely based on age and is often estimated by decade. After menopause, and particularly after age 65, the risk increases several-fold [7] . Approximately 50% of breast carcinomas occur in women ≥ 65 years, and > 30% of breast carcinomas occur among women > 70 years [4] . As breast cancer incidence increases with increasing age, the described changing demographics and continuously increasing life expectancy will further enlarge the number of older women confronted with breast cancer [9] .
Studies have shown that older patients may experience undertreatment [10] . Older patients have lower odds of receiving standard care, and increased age at diagnosis predicts deviation from guidelines for surgical therapy [9, 11] . Therefore, it is crucial that the unique challenges posed by older women need to be carefully addressed in order to optimize breast cancer care in this population, especially in the area of surgery [7] .
A Patient's Perspective
In the current era of medical management, many options are available to a patient with breast cancer. Increasingly, these options are also available to the older cohort of breast cancer patients, and breast conserving surgery has been shown to have increased in the older age group (50+) over time [12] . People are not only living longer but also living healthy for longer. As medical management improves, functioning is maintained to a greater age. Because of these factors, patients expect more. Cancer is no longer seen as a death sentence, and surgery is often seen as a cure for the condition. A patient may also have goals in life that they wish to work towards; surgery then becomes key as treatment for breast cancer, or even 'palliative' in some cases to maintain quality of life so that the patient's wishes or life goals may be fulfilled. The options need to be weighed up and discussed carefully with the patient. In some cases, surgery may not be the best option; risks are always involved, and there can never be a guarantee of safe passage postoperatively. Several studies have evaluated the expectations of older women with breast cancer. It has been shown that the level of acceptance of treatment does not differ among younger and older patients. The main concern of older women seems to be that their quality of life and independence remains unaffected [13, 14] . It is also noted that elderly women rely greatly on advice from practitioners when making their treatment choices [14] [15] [16] [17] . Thus it is imperative that information is provided clearly regarding disease prognosis, treatment options, and possible related side effects when counselling elderly women with breast cancer. Patients should also be informed about the negative impact of undertreatment on disease outcome [18] . Breast surgery has undergone important changes over the last decades: screening and patient awareness have resulted in less radical/extensive surgery. Patients are more frequently suitable for wide excision and limited axillary dissection, and in the case of very high surgical risk patients, the operation can be performed under local and/or regional anaesthesia [19, 20] . With these advances in mind, it is important to always keep open the option of surgery for older patients with breast cancer. Patients should be clearly informed that a surgical option is feasible in almost all cases, with a negligible operative risk. 
Advantages of Surgery over Primary Endocrine Treatment
Surgical treatment ranges from simple local excision to various forms of wider excision such as segmental resection, quadrantectomy, and procedures such as the entire removal of the mammary gland, i.e. mastectomy [21] . During the past 2 decades, studies have been conducted with the purpose of determining the pros and cons of surgery and primary endocrine therapy. 2 randomized trials [22, 23] not only showed no difference in survival between elderly patients treated with tamoxifen alone or surgery alone, but also (even if not statistically significant) that locoregional control was better in the surgery group [24] . Similar results were obtained by the Cancer Research Campaign UK [25] comparing tamoxifen alone versus surgery followed by tamoxifen in women aged over 70 years with operable breast cancer [24] . In the Creta trial [24] where the efficacy of tamoxifen as primary treatment in women aged over 70 years with operable breast cancer versus surgery followed by adjuvant tamoxifen was evaluated, no difference between groups emerged in overall and breast cancer survival [24] . Recently, in a Cochrane review conducted by Hind et al. [26] , the clinical efficacy of endocrine therapy alone in women aged 70 years or over and who are fit for surgery was again evaluated. This review was unable to determine a statistically significant difference in favour of either surgery or primary endocrine therapy in respect of overall survival. However, there was a statistically significant difference in terms of progression-free survival, which favoured surgery with or without endocrine therapy [26] . This bares important implications on the quality of life that patients experience in the presence of a locally recurrent cancer, often ulcerating the skin, bleeding, and presenting signs of infection. The reduced local progression rate with surgery plus endocrine treatment compared with primary endocrine therapy alone is thus extensively documented, and older women should not be denied a surgical option on the basis of their anagraphic age. Surgery seems to offer better local control; however, primary endocrine therapy is still an appropriate option for women with oestrogen receptor (ER)-positive tumours, who are unfit for or refuse surgery. Therefore, in ER-positive patients with a short life expectancy (i.e. < 2 years), considered unfit for/or refusing surgery after optimization of their general medical condition, primary endocrine therapy should be considered [26, 27] , although in 1 trial including cases with high ER content tumours [28] it was found that local control was superior with surgery and adjuvant endocrine therapy [26] . Patients > 80 years old tend to have more ER-positive tumours (85-90%) as compared to women < 80 years of age [26] . Thus, tamoxifen is currently being considered in the management of these patients, such as patients with hormone-positive ductal carcinoma in situ (DCIS) (75% of DCIS are ER-positive) and patients without risk factors for the potential side effects such as mentioned below [21] .
Feasibility and Extent of Breast Surgery
Patient selection and tailored treatment are crucially important. The surgical group is now increasing; older patients not only remain healthy for longer but surgical techniques are evolving to minimize related risks. The 2 fundamental available options for younger patients, i.e. mastectomy or wide local excision plus radiotherapy, are relevant to the older age group as well. Cancer-related survival for these 2 methods is equivalent, although there is a slightly higher rate of long-term local control for women who undergo mastectomy. The importance of local control on long-term overall survival outcomes has been highlighted by the recent overview analysis of the Early Breast Cancer Trialists' Collaborative Group. This confirmed the importance of adequate local treatment in the management of primary operable breast cancer. Of importance was the finding of a small but significant survival advantage at 15 years for patients treated with adjuvant radiotherapy post surgery. The advantage in the mastectomy group was predominantly seen in patients with axillary node involvement; the survival benefit for patients treated with breast conservation was independent of nodal status [29] . Indications for mastectomy include large primary tumours (UICC TNM stage T3) and multifocal disease within more than 1 quadrant of the breast, regardless of patient age. A patient with a relatively large tumour in a smaller breast may also be a candidate for mastectomy. Another factor for mastectomy is patient preference. A recent UK audit demonstrated that a significant proportion of patients with small tumours suitable for breast conservation surgery prefer mastectomy if given the choice [30] . In older breast cancer patients, the primary tumour size is slightly larger than the average; this may explain the increased mastectomy rate in this age group. There is also a thought that older women are less concerned by the cosmetic appearance post mastectomy; this however should be discussed on a patient-by-patient basis when presenting surgical options, bearing in mind that older women might still be interested in preserving their body image while aiming to improved cosmetic results [31] . Finally, it is important to take into account the environment in which the patient lives and their potential compliance with the treatment; as any breast-sparing procedure entails the need for adjuvant radiation therapy to the remaining gland, the patient needs to be informed about this. While some countries offer full support to all patients (including free transportation to the radiotherapy department), others do not, and this may pose significant problems to older women with no familial support.
Fitness for surgery is often taken into account with respect to the surgical choice: wide local excision may well be performed under local anaesthesia (LA) and so does mastectomy, particularly where dedicated anaesthetists are able to assist with adequate nerve blocking techniques. A series of mastectomies under LA demonstrated that LA mastectomy was feasible and rarely demanded the use of harmful levels of local anaesthetics [32] . The benefits of LA or regional anaes-tomy. Furthermore, the use of autologous tissue reconstruction can be recommended and has many benefits despite the increased complexity of the procedure. Individual consideration of each patient's co-morbidities and surgical risk should be made before recommending reconstruction. Age should not be a factor in this consideration.
Management of the Axilla
The presence of axillary lymph node metastasis in breast cancer patients is an important prognostic factor; this consequently influences the adjuvant management of such patients [41] . The role of an extensive axillary clearance (removal of all axillary lymph nodes) is also highly debated. The procedure is shown to have prognostic benefit; however, it is associated with upper limb morbidity which can be severe and debilitating at times, especially to an older patient. Lymphoedema is regarded as the most feared and problematic longterm complication [42] . To minimize the number of patients undergoing unnecessary axillary dissection, current practice relies on the use of preoperative ultrasonography of the axillary area and fine needle aspiration cytology of any suspicious node; if negative, patients are usually offered a sentinel lymph node biopsy (SLNB) to ascertain the presence of metastatic deposits [43] . The real advantages of axillary dissection are much debated; there are reports of survival gains in patients who undergo this procedure [44] , while others report on the lack of advantages [45] . Further management recommendations include the use of minimal surgery (axillary sampling) to stage the axilla for patients with early invasive breast cancer and no evidence of lymph node involvement on ultrasonography or a needle biopsy; alternatively, targeted sampling may be considered (i.e. SLNB) [46] .
Feasibility and Reliability of SLNB in Older Women
Axillary lymph nodes are the most common site of metastasis in breast carcinoma [47] . The sentinel node (SN) is the first node to drain through the lymphatics from the primary tumour making the axillary lymph nodes the most frequent site of metastasis from breast neoplasms. Due to the widespread use of mammography, breast cancers are consistently being diagnosed at the earliest stages of disease resulting in a reduced axillary involvement with only 10% of tumours equal to or less than 1 cm demonstrating axillary metastases [48] .
The use of axillary dissection for breast cancer staging purposes has rapidly been replaced by SLNB which has emerged as the procedure of choice in evaluating the axilla, and so axillary dissection is avoided in patients with no involved nodes. The technique was first used by Morton et al. [62] with blue dye and later by Van der Veen et al. [63] with lymphoscintigraphy to select melanoma patients for regional node dissection [47] . The use of SLNB is applicable to most breast cancer patients, with only a small fraction of patients thesia include low rates of postoperative nausea and vomiting as well as excellent pain control [33] . Wide local excision is almost always possible under LA, whereas for a larger breasted woman mastectomy under LA may not be feasible due to the toxicity of large volumes of local anaesthetic. Exadaktylos et al. [34] reported reduced local recurrence rates and improved metastasis-free survival when paravertebral block (PVB) regional anaesthesia was used instead of general anaesthesia. Axillary sampling is also possible under LA, but the same does not apply for axillary clearance [35] . The advantages of thoracic PVB are the avoidance of the potential complications of a thoracic epidural anaesthesia, reduced postoperative pain, reduced postoperative nausea, and decreased chronic pain after breast surgery [36] . Finally, postoperative comfort is crucially important for a prompt recovery: there is thus a role for the use of LA in view of reduced postoperative nausea and vomiting and decreased pain. It is important to understand that operative mortality rates are nowadays negligible if not anecdotal (0-0.3%) [37] ; there is thus no excuse to neglect surgery on the grounds of anaesthetic risk.
Cosmetic Surgery for Older Women
Involvement of plastic surgeons also allows for breast reconstruction post resection. There are 2 main types of surgical breast reconstruction techniques, autogenous and implantbased. Presently among autogenous breast reconstructions, pedicled or free transverse rectus abdominis muscle (TRAM) flap, deep inferior epigastric perforator (DIEP) flap, superficial inferior epigastric perforator (SIEP) flap, and extended latissimus dorsi flap are the most common operations. Other procedures offered are inferior or superior gluteal artery perforator (I-GAP or S-GAP) flap and transverse upper gracilis (TUG) flap. Several studies have compared the use of autogenous reconstruction with implant-based reconstruction. August et al. [38] found no significant difference in complication rate according to the type of reconstruction in older women, but found that 22.8% of younger women had complications after autogenous reconstruction, compared to 64% after prosthetic reconstruction. Chang et al. [39] noted that breast site complications were more common in implantbased reconstruction (77% compared to 38% in autogenous tissue reconstruction). 31% of patients with autogenous tissue reconstruction did experience a donor site complication. Girotto et al. [40] did not consider differences in complication rates between the 2 procedures, but did note that autogenous tissue was preferable to implants in terms of pain and role limitation. Despite the variation in individual results post reconstruction, it is noticeable that the available evidence suggests that breast reconstruction is not only a safe and feasible option in older women, but also has the potential to provide great improvement in quality of life after a mastec- who are unsuitable or have disease-related factors that may compromise its success (i.e. previous axillary surgery or radiotherapy). Rare complications of this technique have been reported and are usually attributed to the injection dye used. The most common are pulmonary oedema and anaphylactic reactions in approximately 1-3% of patients [48] . Since the first report of SLNB for breast cancer, this technique has proven to be feasible and has been deemed appropriate for use in place of axillary dissection with a high degree of accuracy, a low false-negative rate, low morbidity, and a low axillary relapse rate [49] . Demographically, the application of SLNB in patients with breast cancer has progressively increased from 26.5% in 1998 to 65.5% in 2005 according to 1 study [48] . SLNB has thus now become the new standard of care for nodal staging in early-stage breast disease [43, 47] . It is reported to predict the status of the remaining axillary lymph nodes in early breast cancer with an accuracy of 95-97% and false-negative rates of 0-13% [49] . SLNB was initially indicated for unifocal, infiltrating, and clinically nodenegative breast carcinomas of up to 3 cm in diameter. Its use was not recommended in pregnancy, after neo-adjuvant chemotherapy, after previous breast and axillary surgery, and for infiltrating multicentric and multifocal carcinomas. Authors have since concluded that a combination technique improves the SLN identification rate in both early and advanced breast disease [48] . We can conclude that the accuracy of SLNB in metastatic breast cancer is comparable to that obtained in unifocal disease [50] .
Decision for Surgery
The decision for surgery in older people needs to involve many factors, as previously mentioned. DCIS poses a problem, given that a premalignant condition may indicate aggressive management with all associated risks in the face of a nonlife-threatening disease. Age alone may not be an accurate predictor of treatment outcome [46] . A study into DCIS in older patients (> 50 years of age) showed no excessive mortality from surgery in this age group [5] . Overall, the decision for surgical management is not only based on evidence, but also on patient assessment as well as patient expectations.
Assessing for Frailty
The use of nomograms and scoring systems can help to provide evidence to make a decision for or against surgery in an older patient. One of the first to be developed was the Charlson Index which considers both the number and severity of a defined selection of co-morbid diseases and can predict mortality with modest accuracy [51] . Other screening tools include the Comprehensive Geriatric Assessment (CGA) and the Multidimensional Assessment for Cancer in the Elderly (MACE). They are multidisciplinary management tools aimed at determining an older person's medical, psychological, and functional capability [52] . This includes assessment of current diagnoses, medications, nutritional status, physical function, psychological evaluation, and social and environmental appraisals. Literature suggests that CGA may be useful with regard to treatment decision-making in older cancer patients; this is consistent with the clinical and pilot research experience published by some authors [37, 53, 54] .
Measurement of global functional ability has also been shown to be independently useful in predicting life expectancy; the Activities of Daily Living (ADL), the Instrumental Activities of Daily Living (IADL), and the Mini Mental State Examination (MMSE) scores have all been shown to have prognostic value [53, [55] [56] [57] [58] . Quick screening tools should be used by clinicians alongside independent factors/indications for surgery and current evidence in order to provide a thorough assessment and identify frailty and the ability of older women to undergo surgery for breast cancer [59] .
Frailty is a factor that is crucial in modern times for assessing older patients who are fit to undergo more invasive/aggressive management [54] . Thus tools have been developed (Groningen Frailty Index, GFI; Vulnerable Elders Survey, VES13; Timed Up-and-Go, TUG) with the purpose of screening older cancer patients for frailty, in addition to the CGA. Geriatric syndromes are closely linked with the management of cancer in these older patients, thus assessment of frailty is important in modern management. The presence of multiple co-morbidities also affects outcome of surgery for older breast cancer patients and can increase the risk of death from causes other than breast cancer [60, 61] . There thus may be circumstances where non-operative therapies or even no treatment may be considered preferable due to these patient factors and evaluations. Surgeons must be able to apply all available options in the best interest of the patient and allow the informed patient to decide which way to proceed. The stigma attached to older patients being unfit for surgery must be cast aside.
Conclusion
Breast cancer is becoming an increasing burden on healthcare across the globe as the population increases in number and age. It is important not to ignore the needs and wishes of the well-informed older patient when deciding on a modern approach to their management. Surgery in the elderly has been shown to offer advantages in terms of survival and local disease control. With the use of techniques to identify early metastatic spread (such as SLNB and axillary ultrasonography) and advancing preoperative management, surgery is an option that should always be considered regardless of the age of the patient. Further investigations are taking place to determine the most effective individualized treatment for breast cancer in older patients in an effort to avoid under- 
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The authors declare no conflict of interest and disclose no financial and personal relationships with other people or organizations that could i nappropriately influence/bias this work. treatment as well as overtreatment. Individualised therapeutic plans require the full understanding of a patient's wishes and fitness, which is the leading way to improved surgical management of older breast cancer patients.
